Introduction
This report supersedes Part A of ICRU Report 33 (ICRU, 1980) , dealing with quantities and units for general use. Part B of ICRU Report 33, covering quantities and units for use in radiation protection, has already been replaced by ICRU Report 51 (lCRU, 1993a) entitled Quantities and Units in Radiation Protection Dosimetry.
The present report deals with the fundamental quantities and units for ionizing radiation. Drafts of its main sections, namely radiometry, interaction coefficients and dosimetry, have been published for comment in the ICRU News. The ICRU appreciates the assistance rendered by scientific bodies and individuals who submitted comments, and hopes that this process will facilitate the acceptance of the report.
The report is structured in five major sections, each of which is followed by tables summarizing, for each quantity, its symbol, unit and the relation used in its definition.
Section 1 deals with terms and mathematical conventions used throughout the report.
Section 2, entitled Radiometry, presents quantities required for the specification of radiation fields. Two classes of quantities are used referring either to the number of particles or to the energy transported by them. Accordingly, the definitions of radiometric quantities are grouped into pairs. Both scalar and vectorial quantities are defined.
Interaction coefficients and related quantities are covered in Section 3. The fundamental interaction coefficient is the cross section. All other coefficients defined in this section can be expressed in terms of cross section or differential cross section. The defini-tion of the linear energy transfer (LET) given in the present report differs from that given previously (lCRU, 1980) by the inclusion of the binding energy for all collisions.
Section 4 deals with dosimetric quantities which describe the processes by which particle energy is converted and finally deposited in matter. Accordingly, the definitions of dosimetric quantities are presented in two parts entitled Conversion of Energy and Deposition of Energy, respectively. The first part includes a new quantity, cerna (converted energy per unit mass) for charged particles, paralleling kerma (kinetic energy released per unit mass) for uncharged particles. Cerna differs from kerma in that cerna involves the energy lost in electronic collisions by the incoming charged particles while kerma involves the energy imparted to outgoing charged particles. In the second part on deposition of energy, a new quantity termed energy deposit is introduced. Energy deposit, i.e., the energy deposited in a single interaction, is the fundamental quantity in terms of which all other quantities presented in the section can be defined. These are the traditional stochastic quantities, energy imparted, lineal energy and specific energy, the latter leading to the non-stochastic quantity absorbed dose.
Quantities related to radioactivity are defined in Section 5.
Much work has been devoted to the current document to ensure it is scientifically rigorous and as consistent as possible with similar publications used in other fields of physics. It is hoped that this report represents a modest step towards a universal scientific language.
